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Overarching Context of this Document 

This document provides best practice guidance for establishing environmental baselines for onshore oil and gas 
activities. It has been developed within the context of the current legislative framework and associated 
environmental baseline methods. This framework is risk-based and relies on objective, site specific monitoring, 
sampling, testing and scientific analysis, before, during and after the lifetime of the operations. This guidance 
addresses the requirements for environmental baseline establishment before operations. In preparing this 
document the authors have used their professional knowledge and experience of working in the onshore 
hydrocarbon sector to provide guidance that should be used by operators, regulators, consultants and third 
parties who may be involved in designing, carrying out or reviewing environmental baselines. 

Site specific onshore hydrocarbon activities include the drilling of; exploration wells - to obtain rock samples 
(‘stratigraphic wells’) and for flow-testing; appraisal wells; and production wells. Target formations may contain 
varying proportions of oil, gas and groundwater and well site operations can involve a variety of techniques 
including vertical drilling, directional drilling, coring, well stimulation and high volume hydraulic fracturing. 

This document provides high level best practice guidance for establishing an environmental baseline for the key 
environmental pathways and receptors that may be affected by onshore oil and gas operations. 

These guidelines are high-level and signpost existing detailed guidance, they do not reproduce it and should be 
read in conjunction with ‘technical’ practitioner focused guidance. 
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1.         Introduction 

1.1 Context 
Onshore hydrocarbons were first exploited in the UK in 1851 when commercial oil shale operations were 
established in the Midland Valley of Scotland.  Since then onshore oil and gas exploration has continued and 
to date around 2,000 wells have been drilled throughout the UK. Of these, around 250 operating wells on 
120 sites are currently producing between 20,000 to 25,000 barrels of oil equivalent per day. 

Over the last hundred years most of the activity has focused on oil and gas resources trapped in permeable 
reservoir rocks but with technical innovations such as high volume hydraulic fracturing and directional 
drilling, hydrocarbon rich tight rock formations (source rocks) and coal bed methane resources are now also 
being actively explored. 

Further details on the UK’s onshore oil and gas industry can be found on the UKOOG website 1. 

All industries carry some risk of consequential environmental impact. It is through effective regulation, 
independent examination, good operating practice, including independent environmental 
monitoring/verification, that risks can be effectively minimised and managed. 

Appropriate independent site monitoring/verification before, during and after site operations are necessary 
as part of an effective environmental management system with robust mitigation and contingency planning 
processes including prompt detection, effective intervention and remediation. 

1.2 Purpose of document 
Environmental monitoring carried out before site operations begin is termed ‘Baseline Monitoring’. In the 
context of the guideline, this is to establish the pre-existing environmental conditions at an onshore 
hydrocarbon site and its immediate surroundings, so that any subsequent unexpected changes to these 
conditions can be identified. Establishing an environmental baseline involves a number of stages of 
investigation and sampling work that should be undertaken in-line with established ‘best practice’, which 
should be proportionate to the scale of operations and the potential impacts (both positive and negative) 
that the development brings. 

Environmental baseline information is used to support the development of site specific risk assessments, 
which should feed into appropriate environmental management systems that are protective of both human 
health and the wider local environment. The environmental baseline for aspects such as noise and dust, 
which may be required as part of planning conditions have not been specifically covered in this document as 
they are primarily addressed through the minerals planning process. 

It is important that robust environmental baseline information is collected and presented appropriately. This 
facilitates effective and efficient permitting and planning decision making and enables wider society to 
understand the risks that an operation poses to the existing environment. Open and transparent monitoring 
helps to give the public confidence that operations can be undertaken safely and with due regard for the 
environment. 

These guidelines align fully with the Environment Agencies consultation on 'Draft Technical Guidance 
for Onshore Oil and Gas Exploratory Operations (August 2013) - https://consult.environment- 
agency.gov.uk/file/2582905 - which identifies the need for a Site Condition Report to be established 

1 www.ukoog.org.uk 
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before site operations commence. Such a report will form the environmental baseline from which 
permit compliance will be measured. These guidelines enable operators to comply with this draft 
requirement. 

This document provides best practice guidance on data collection to establish Environmental Baselines for 
Onshore Oil and Gas operations. It is based on established scientific and regulatory principles, and other 
relevant best practice. It signposts existing detailed guidance and does not reproduce it. 

1.3 Links to other documents 
The UK’s approach to environmental risk assessment and management is set out in Green Leaves III2. This 
document establishes the need to identify risk questions from a range of stakeholders and to characterise 
these in terms of the source, pathway and receptor under potential threat. These risks should then be 
systematically investigated through a site specific assessment plan. This should be staged with an initial risk 
screening and prioritisation so that resources can be allocated to identifying those hazards of concern and 
which pose a significant harm to the environment. 

This risk based approach to assessing and managing potential environmental impact underpins all the UK’s 
environmental regulation and is a key component of the onshore hydrocarbon regulatory system. This is 
summarised in a set of interactive ‘roadmap’ documents published by The Office of Unconventional Gas and 
Oil (OUGO) for each of the four countries that make up the UK 3. The roadmap sets out the key steps involved 
in the planning and permitting for exploration and exploitation of onshore unconventional oil and gas and is 
intended as a first point of reference for anyone seeking to understand the permitting and permissions 
process for unconventional onshore oil and gas development in the UK, including key pieces of legislation 
and regulation. For conventional oil and gas exploration and development the ‘roadmap’ also provides a 
useful reference for the regulatory arrangements that apply. 

Industry best practice guidelines are also available for specific hydrocarbon operations. These include the UK 
Onshore Shale Gas Well Guidelines prepared by UKOOG4. 

An independent review of the scientific and engineering evidence of the risks posed by hydraulic fracturing 
as a means to extract shale gas in the UK was published by the Royal Society and the Royal Academy of 
Engineering in July 20125. This review concluded that the environmental risks associated with this technology 
can be managed effectively in the UK so long as operational best practices are implemented and enforced 
through strong regulation. The review also included a number of recommendations including the need for 
robust environmental monitoring before, during and after shale gas operations. 

This guideline provides an industry wide approach for onshore oil and gas, addressing recommendations 
made in the above documents and fully aligns with detailed specific guidance, referenced in footnotes, on 
establishing environmental baselines. It should be read in the context of other guidance for the assessment 
of the environment. 

 

2 Green Leaves III, Guidelines for Environmental Risk Assessment and Management, prepared by Defra and the Collaborative Centre of 
excellence in Understanding and Managing Natural and Environmental Risks, Cranfield University, November 2011, www.defra.gov.uk 
3 Onshore oil and gas exploration in the UK: regulation and best practice, December 2014. (England, Scotland, Wales and Northern Ireland), 
www.gov.uk/decc 
4 UK Onshore Shale Gas Well Guidelines, UKOOG, February 2013. http://www.ukoog.org.uk/onshore-extraction/industry-guidelines 
5 Shale gas extraction in the UK: a review of hydraulic fracturing, The Royal Society and Royal Academy of Engineering, June 2012. 
https://royalsociety.org/policy/projects/shale-gas-extraction/report/ 
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2. Regulatory Framework and Principles 

2.1 European Directives and National Legislation 
There are a number of European Directives that are relevant to the regulation of onshore hydrocarbon 
activities within the UK. Amongst these the Water Framework Directive, Groundwater Directive and the 
Mining Waste Directive are of particular note. 

The Water Framework Directive6 commits European Union Member States to achieve good chemical and 
quantitative status for all water bodies, including groundwater, and good ecological status for surface water 
bodies, by 2015. The Directive requires Member States to establish river basin districts and for each of these 
publish a river basin management plan. The Directive establishes a cyclical process where river basin 
management plans are prepared, implemented and reviewed every six years. There are four distinct 
elements to the river basin planning cycle: characterisation and assessment of risks to water bodies within 
river basin districts; environmental monitoring (groundwater, surface water, ecological); the setting of 
environmental objectives; and the design and implementation of a programme of measures to achieve the 
environmental objectives, e.g. good status of water bodies. The Directive was transposed into national law 
in the UK through The Water Environment (Water Framework Directive) (England and Wales) Regulations 
2003, The Water Environment (Controlled Activities) (Scotland) Regulations 2011 and similar regulations in 
the other UK countries. Activities that may have an adverse impact on surface waters or groundwater are 
regulated by a system of permits. 

The Groundwater Directive7 requires Member States to implement measures to protect groundwater from 
pollution by preventing or limiting inputs of pollutants into groundwater to enable the environmental 
objectives of the Water Framework Directive to be met. It also establishes criteria for the assessment of good 
groundwater chemical status (as defined by the Water Framework Directive) and identification and reversal 
of significant and sustained upward trends in pollutant concentrations.  The ‘prevent or limit objectives’ have 
been transposed into national law through the Environmental Permitting (England and Wales) Regulations 
2010, The Water Environment and Water Services (Scotland Act) 2003 and similar regulations in the other 
UK countries. 

The Mining Waste Directive8 requires member states to adopt the necessary national legislation to prevent 
or reduce as far as possible any adverse effects on the environment and any resultant risks to human health 
caused by the management of waste from extractive industries including the exploration and exploitation of 
hydrocarbon resources. The directive was transposed into national law through The Environmental 
Permitting (England and Wales) Regulations 2010, The Management of Extractive Waste (Scotland) 
Regulations 2010 and similar regulations in the other UK countries. Operations which fall under the 
legislation are regulated by a system of permits. Environmental Permitting Guidance on the Mining Waste 
Directive is available from the Department for Environment, Food and Rural Affairs (Defra)9. 

2.2 Regulators 
The UK’s onshore hydrocarbon industry is one of the most highly regulated in the world. It is multi regulated 
by four principal regulators responsible for different aspects of the industry. 

All rights to the UK’s onshore hydrocarbon resources are held by the Crown. The UK government through 

6 Directive 2000/60/EC of the European Parliament and of the Council of 23, October 2000. 
7 Directive 2006/118/EC of the European Parliament and of the Council, December, 2006 and as amended by Directive 2014/80/EU. 
8 Directive 2006/21/EC of the European Parliament and of the Council, March 2006 
9 https://www.gov.uk/government/publications/environmental-permitting-guidance-the-mining-waste-directive 
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the Department of Energy and Climate Change (DECC) currently has the power to grant Petroleum 
Exploration and Development Licences (PEDLs) to operators that confer exclusive rights to explore and win 
hydrocarbon for specific areas (blocks) for specific periods. There are also a small number of operations that 
are conducted under different historic licence types. DECC also monitor and control induced seismicity, 
flaring and venting of gasses, where these activities may be associated with hydrocarbon exploration and 
extraction. 

Site operations within a ‘licenced area’ are also subject to planning regulation, which is administered by the 
local Minerals Planning Authority (MPA). As part of the planning process an Environmental Impact 
Assessment (EIA) may be required. If planning permission is granted, appropriate conditions may be issued 
to control site activities and impacts arising from, traffic, noise, dust, visual intrusion, waste management 
activity and other potential site impacts that may be deemed to cause ‘nuisance’. 

Operators, depending on the operations being undertaken may require environmental permits from the 
Environmental Regulator in respect of water abstraction, waste water discharges, groundwater activity, 
mining waste, industrial emissions to atmosphere, the loading, unloading or handling of storage, or the 
physical, chemical or thermal treatment of crude oil and directly associated activities or for radioactive 
substances activity. Consents/permissions from Natural England, Natural Resources Wales, Scottish Natural 
Heritage or Department of the Environment (Northern Ireland) may also be required where legally protected 
species or habitats are present at a site. 

The Health and Safety Executive monitors onshore oil and gas operations from a well integrity and site safety 
perspective as required under the Health and Safety at Work Act 1974, the Offshore Installations and Wells 
(Design and Construction, etc.) Regulations 1996 (DCR); which also apply to onshore wells and the Boreholes 
Sites and Operations Regulations 1995 (BSOR) 

The oil and gas regulatory arrangements for the UK are designed to be complementary and ensure that 
operations are undertaken safely, economically efficiently and in such a way as to protect the environment. 

2.3 Principles 
The UK adopts a risk based and goal setting approach to the regulation of onshore hydrocarbon activities 
that requires operators to ensure, and demonstrate to regulators, that the risks of an incident occurring are 
reduced to ‘as low as reasonably practicable’ (ALARP). This encourages operators to move beyond minimum 
standards in a continuous effort for improvement. Environmental monitoring should form a key element in 
an operators’ environmental management system that seeks to identify and understand relevant 
environmental risks and reduce these to as low as reasonably practicable. The Source-Pathway- Receptor 
pollutant linkage concept is a key element in the UK’s assessment and management of environmental risks 
as developed in the Green Leaves III document. The identification of the significant pollutant linkages at a 
site forms the key element of the Baseline Desk Study. 

Source-Pathway-Receptor 

The Source-Pathway-Receptor relationship refers to the three elements that must be present for a 
potentially harmful ‘Pollutant Linkage’ to exist. 

• A ‘Source’ refers to the location of potentially harmful contaminant e.g. fuel oil 
• A ‘Pathway’ refers to a possible migration route e.g. a failed containment system 
• A ‘Receptor’ refers to humans or parts of the environmental that would be harmed if they came into 

contact with the identified contaminant. 
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The likely risk of harm arising as a result of a particular ‘Pollutant Linkage’ can be assessed qualitatively and 
quantitatively via well-established protocols based on site specific data. 

In the case of an on-shore petroleum exploration site, an example of a possible pollutant linkage may be; a 
source - spilled fuel oil, a pathway – a failed pad liner over permeable soils and a receptor – a near surface 
aquifer. 

Operators should undertake a Baseline Desk Study and Walkover Survey to draw together all relevant 
historical data and environmental information to establish a thorough understanding of the environmental 
constraints at a site.  This will enable a preliminary risk assessment to be undertaken, considering relevant 
local and regional issues. 

The preliminary risk assessment should be presented in the form of a Conceptual Site Model (CSM) for 
consistency. The CSM specifically identifies the principal risks to the environment, drawing on available data 
compiled in the Baseline Desk Study. The CSM should be shared with regulators as part of early discussions 
for environmental permitting and minerals planning, and as part of the Environmental Risk Assessment (ERA) 
process10 where this is required by DECC. This ensures that conclusions made in the CSM are aligned to 
regulatory requirements and provide a clearly defined and scientifically justified understanding of site 
specific environmental conditions. The assessment of potential pollutant linkages should also include an 
estimation of the potential consequences of the hazard being realised and an evaluation of its probability. 
This evidence should inform the judgment of the significance of any risk and from that, the design of an 
appropriate Baseline ‘Monitoring’ Programme for the site specific onshore hydrocarbon operation. The 
baseline programme should aim to provide an understanding of the prevailing environmental conditions and 
their natural variability ahead of any operations. This provides a benchmark against which any future changes 
can be measured. Figure 1.0 provides a visual representation of the process described above. 

10 https://www.gov.uk/government/publications/guidance-on-the-preparation-of-an-environmental-risk-assessment-of-shale-gas- 
operations-in-great-britain-involving-the-use-of-hydraulic-fracturing 
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Figure 1.0 
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The Environmental Permitting (England and Wales) Regulations 2010 and The Pollution Prevention and 
Control (Scotland) Regulations 2012 have within their foundations the concept of “best available techniques” 
(BAT) for dealing with potential pollution. Under this, the conditions in each installation’s permit have to be 
based upon the application of BAT relevant to the industry sector concerned. Decisions on what are BAT and 
the resulting permit conditions are determined by the regulator. In respect of establishing environmental 
baselines, BAT may include continuous & periodic sampling and testing of significant receptors before a 
‘permitted activity’ starts. Early discussion with the environmental regulator will ensure that the permitting 
requirements for a site are understood as early as possible. 

3. Planning and Permitting 

3.1 Planning 
Planning permission is a key regulatory requirement, which operators must obtain before drilling an onshore 
hydrocarbon well. Planning permission is required for all phases of hydrocarbon extraction: Exploration 
(drilling/testing); Appraisal; and Production, although some initial seismic work may be undertaken through 
the General Permitted Development Order (part 22 of schedule 2 to the Town and Country Planning (General 
Permitted Development) Order 1995) (Scotland 1992). Whilst some operators may choose to submit 
separate planning applications, planning permission can cover more than one phase of testing or extraction. 
Permission is granted by Mineral Planning Authorities (MPAs), which may be county or unitary authorities. 

National planning policies and planning guidance 11 relating specifically to onshore hydrocarbon development 
is in place to direct MPAs in their decision making and to help operators when planning projects. In many 
cases, MPAs will also have specific hydrocarbon planning policies set out in their Mineral Local Plans which 
will seek to ensure that the impact on the use of land is acceptable. It is critical that operators familiarise 
themselves with these policies and ensure that they are taken into account throughout project planning. 

The exploration phase of hydrocarbon operations encompasses both geological and seismic investigations, 
and the drilling of deep boreholes to assess prospects in more detail. Where seismic surveys constitute 
development within the terms of the Town and Country Planning Act 1990 (Scotland 1997) permitted 
development rights are available under the Town and Country Planning (General Permitted Development) 
Order 1995) (Scotland 1992). Early discussion with the MPA will ensure that operators can establish if their 
proposed seismic activities fall within their permitted development rights. 

National planning policy is critical in balancing economic interests with environmental and social 
considerations. Additional protection is given to National Parks, Areas of Outstanding Natural Beauty, Special 
Areas of Conservation, Special Protection Areas and world heritage sites where the protection of such 
designations need to be carefully balanced against the benefits of hydrocarbon development. 

In respect of shale gas operations involving hydraulic fracturing, DECC require an ERA. This will include 
consultation with local communities and other stakeholders and will form a starting point for early 
engagement with the MPA and other regulators. 

Planning guidance recognises the economic benefits that onshore hydrocarbon development can bring to 
the national economy. Recognition is also given to some of the special characteristics of onshore 
hydrocarbon development such as the fact that it can only take place in areas where the resource naturally 
occurs and the temporary nature of the sites, which can be restored to their pre-development condition 

11 http://planningguidance.planningportal.gov.uk/blog/guidance/minerals/ 
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after production has ceased. 

The MPA will determine, through screening, if an EIA will be required to accompany a planning application. 
Operators will need to engage with MPAs and other consultees when preparing EIAs to ensure that 
assessments are robust and compliant with relevant regulations. Comprehensive environmental baseline 
understanding will be critical in informing this process and guidance relating to this is set out later in this 
document. 

Environmental assessments may lead to the adoption of mitigation measures to control emissions such as 
ongoing water quality checks or noise monitoring. Where appropriate, planning conditions may be imposed 
to ensure that development is made acceptable to the community before it can proceed. Where European 
protected sites (i.e. SAC or SPA) could be affected, a Habitats Regulations Assessment screening will be 
required by the competent authority and that a full Appropriate Assessment may subsequently be required.   

The agreement and establishment of environmental baselines forms an important part of the early 
preparation for operational activity. It is necessary to engage with the MPA early to ensure that plans are 
discussed and any potential impacts are understood. In most cases planning consents will include proposals 
for site restoration, which in-turn may link directly back to the initial baseline conditions. 

3.2 Permitting 
A number of permitting regimes for onshore hydrocarbons sit alongside the planning process and interact 
with it. Other regulators, including DECC, the Environment Agency and the Health and Safety Executive will 
address surface and sub-surface issues to protect against seismic disturbance or pollution of groundwater or 
the wider environment. Close working between all regulatory bodies ensures that there remains a robust, 
comprehensive and safe regulatory regime in place. Early engagement with MPAs, statutory consultees and 
other stakeholders (which can include local residents, organisations and voluntary conservation groups) 
should be undertaken to enable operators to share information that may be relevant to secure planning 
permissions and other permits and licences. 

Engagement with local communities is critical in order to share project information and invite views about 
projects. UKOOG has launched a ‘Shale Community Engagement Charter’12 which aims to mitigate concerns 
of local communities and has also announced the Community Benefits Scheme 13 which will see payments 
(dependent on activity) to local communities during exploration and production and retention of business 
rates locally. 

It is necessary to engage with the environmental regulator early to ensure that plans can be discussed and 
any potential impacts are understood. In most cases permits will be directly linked to site restoration and 
future site relinquishment is highly likely to be linked to the established environmental baseline conditions. 

  

12 http://www.ukoog.org.uk/community/charter 
13 http://www.ukoog.org.uk/community /benefits  
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Key Pathways and Receptors 

The following sections discuss the characteristics, key issues and best practices in respect of monitoring and 
sampling the main pathways and receptors that may be present at a proposed site for onshore oil and gas 
activities. Each section also includes brief comments on benchmarking with other industries14. 

4. Soils and Superficial Deposits 

4.1 Characteristics 
In this document soils refer to the near surface layers that may contain varying quantities of organic matter 
and may support the growth of surface vegetation and crops. Particularly high organic contents are present 
in black silts and peats. Soils may be either natural or man-made; the latter may include made ground and 
landfill. 

Superficial deposits, formerly known by the British Geological Survey as drift, comprise unconsolidated 
sediments, such as gravel, sand, silt and clay that overly bedrock.  

Coarse grained soils and superficial deposits can possess permeabilities that allow fluid flow. Both soils and 
superficial deposits may contain naturally occurring and/or man-made contaminants arising from former 
industrial or agricultural activity. As such, soil and the superficial deposits may be a ‘source’, a ‘pathway’ or 
a ‘receptor’ in respect of contamination. 

Potential pollutant pathways include dust inhalation, ingestion of contaminated crops and vegetables and 
migration of soluble contaminants to surface waters and groundwaters. 

4.2 Key Issues 
Soils and superficial deposits can be significantly affected by both historic and current land uses. 
Consideration of the current and historical activity on and around a site should form part of the Baseline 
Desk Study and inform the CSM. 

A visual inspection of surface soils during a walk-over survey can provide useful general information on 
existing features. Detailed sampling and laboratory analysis is only feasible for discrete small volumes of 
soil 15. Therefore, care is required to ensure that a representative and statistically valid numbers of samples 
are collected from the different soil types that are present on a site. Typically this will require sampling of 
the topsoil, subsoil and any artificial or made ground that may be present. 

Baseline soil sampling should be carried out before site activities commence. With the exception of moisture 
content, soil conditions are generally unlikely to be affected by seasonal variations and therefore soil 
sampling can be undertaken at a suitable time prior to commencement of site preparation. Soil sampling 
should normally be included as part of the wider Baseline programme and scheduled accordingly (see below). 

4.3 Monitoring & Sampling Approaches 
A site specific baseline soil sampling strategy plan should be developed in line with current best practice 
guidance16, 17, 18and should be based on desk study and walk-over information and the CSM. 

14 https://www.gov.uk/government/publications/h1-environmental-risk-assessment-for-permits-overview 
15 Environment Agency (2000) Secondary Model Procedure for the Development of Appropriate Soil Sampling Strategies for Land 
Contamination. R&D Technical Report P5-066/TR. 
16 Environment Agency (2004) Model Procedures for the Management of Land Contamination. Contaminated Land Report 11. 
17 BS ISO 10381- Parts 1-6: 2002-2009 Soil quality. Sampling. Guidance on sampling techniques 
18 BS 5930:1999+A2:2010 – Code of practice for site Investigations 
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Soil samples should be collected through a combination of hand sampling of the surface soils and the 
collection of deeper soil samples from shallow augured holes. Typically soil sampling can be completed within 
a week. 

Soil samples should be stored and transported in line with best practice and submitted to UKAS/MCERTS 19 
accredited testing houses (where appropriate) for analyses. Laboratories typically provide test results within 
10 days of receiving samples. It is important that operators plan their soil sampling programmes in advance 
to avoid delays due to sample testing capacity at accredited laboratories. 

4.4 Benchmarking with Other Industries 
Soil sampling and analysis is routinely carried out in support of planning applications for residential, 
commercial and industrial development to ensure that sites are suitable for the proposed use. As such best 
practice technical guidance is well developed and is available directly from the Environmental Regulators. 

5. Surface water 

5.1 Characteristics 
Surface waters include streams, rivers, lakes and reservoirs. They are fed by both rainfall and 
groundwater20, 21. Streams and rivers, under certain conditions and geological characteristics, can also 
recharge groundwater. The seasonal pattern of flows, driven primarily by rainfall patterns, can change 
dramatically from periods of high to low flows.  The flood response of rivers to heavy rainfall over both long 
and short periods, along with the interaction of catchment structure, topography and geology, are important 
in characterising the hydrology of an area or location. The control and prevention of pollution is of paramount 
importance to the ecological, biological and chemical quality of surface water. 

Surface water may be at risk from both point and diffuse sources of pollution and can be significantly affected 
by both historic and current land uses22. Surface water can behave as a source, a pathway and as a receptor 
in respect of contamination. Consideration of the current and historical activity on and around a site and its 
potential or known impacts on surface water should form part of the Baseline Desk Study and inform the 
CSM. A significant amount of information and data is available from the National River Flow Archive (NFRA), 
which is maintained by the Centre for Ecology and Hydrology (CEH) 23. 

The CSM should include information on the likely temporal variability in surface water quality and/or flow. 

5.2 Key Issues 
The overall objective is to provide a characterisation of the hydrological setting of the site of interest. The 
potential complexities of site specific hydrology mean that representative surface water data may be difficult 
to obtain.  The CSM should identify the appropriate surface water bodies to be targeted for monitoring, the 
number and location of sampling/monitoring points, monitoring frequency and appropriate 
chemical/flow/ecological parameters to be measured. Samples should be collected from both upstream and 
downstream of a site using appropriate monitoring and sampling techniques. 

19 Environment Agency (2013) Performance Standard for Laboratories Undertaking Chemical Testing of Soil. 
20 UK Groundwater Forum – How Rivers Work. http://www.groundwateruk.org/ 
21 Environment Agency (2009) The Hyporheic Handbook, A handbook on the groundwater–surface water interface and hyporheic zone for 
environment managers, Integrated catchment science programme, Science report: SC050070. 
22 Environment Agency (2005) Risk Assessment Methodology for Determining Nutrient Impacts in Surface Freshwater Bodies, Science Report 
SC020029/SR 
23 National River Flow Archive; www.ceh.ac.uk/data/nrfa/.  Centre for Ecology and Hydrology, part of the Natural Environment Research 
Council 
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The timing of the surface water baseline programme is important.  Surface water monitoring, sampling and 
analysis should be carried out before site activities commence. Surface water quality and quantity may also 
be significantly affected by seasonal variations in precipitation and run-off, and in response to short duration 
high flow storm events.  The baseline programme should capture seasonal variation relevant to the specific 
site and take full regard of local hydrological sensitivity, e.g. response to storm events. 

5.3 Monitoring & Sampling Approaches 
A site specific baseline surface water sampling and analysis programme should be developed in line with 
current best practice guidance, desk study and walk-over information and the CSM using Best Available 
Techniques (BAT) 24. 

Surface water samples should be collected, stored and transported in line with best practice and submitted 
to UKAS/MCERTS accredited laboratories (where appropriate) for analyses. Laboratories typically will 
provide test results within 10 days of receiving samples. It is important that operators plan their surface 
water sampling programmes in advance due to seasonality issues dictating the need for longer lead in times 
to establish environmental baselines. Operators should complete their CSM sufficiently in advance to ensure 
adequate time to obtain the required samples and allow a baseline to be established. Timings and frequency 
of monitoring should be informed by the Baseline Desk Study. 

5.4 Benchmark with Other Industries 
Surface water monitoring, sampling and analysis is routinely carried out in support of a number of activities 
including planning applications for landfill, residential, commercial and industrial development to ensure that 
sites are suitable for the proposed use. In addition, the landfill industry has well developed extensive 
guidance governing the permitting and operating of landfills 25, best practice technical guidance is well 
evolved and available from the Environmental Regulator. 

6. Groundwater 

6.1 Characteristics 
Groundwater is the sub-surface water that flows through the pores and/or fractures within the saturated 
zone of soils or rocks and is an important part of the water cycle26. The upper surface of the saturated zone 
is known as the water-table. Rainwater can percolate vertically down through the soil and unsaturated rock 
(unsaturated zone) to reach the water-table. Below the water-table groundwater flows down-gradient, 
under the influence of gravity, through permeable rock. The direction and velocity of flow of groundwater is 
controlled by the local hydrogeological conditions. This can be quite complex at locations where rocks may 
have significantly different permeability and other important properties that affect groundwater behaviour. 
For example; where groundwater is present within laterally extensive sand and gravel deposits, it can form 
a locally important shallow aquifer and where deeper groundwater is present within extensive permeable 
sedimentary bedrock deposits it can also form aquifers of regional and national importance. 

Where the groundwater is of good quality and can be extracted easily (from aquifers) it is used for drinking 
water and industrial use, including agriculture. It also provides important base-flow to streams, rivers, lakes 
and wetlands. 

24 British Standards Institution (2011) Water quality — Sampling Part 23: Guidance on passive sampling in surface waters, BS ISO 5667-
23:2011. 
25 Environment Agency (2003) Guidance on Monitoring of Landfill Leachate, Groundwater and Surface Water, LFTGN02. 
26 Groundwater Basics – UK Groundwater Forum. http://www.groundwateruk.org/Groundwater-Basics.aspx 
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Groundwater may be at risk from both point and diffuse sources of pollution and can be affected by both 
current and historical land-use. Dissolved gases, including naturally occurring carbon dioxide and methane, 
can also be present within groundwater. Under certain conditions groundwater can act as a source, pathway 
and receptor. Careful consideration of the current and historical land-use at and around a site, particularly 
up hydraulic gradient of a site, and the specific groundwater relationships need to be appropriately defined 
within the CSM. 

The CSM should include information on the likely temporal variations in groundwater quality and flow. 

6.2 Key Issues 
The potential complexities of the hydrogeology at a particular site mean that it is likely that the only way to 
obtain representative groundwater data is to install a suitable number of discrete groundwater monitoring 
wells into the appropriate strata. The site specific CSM should be used to inform the decisions on the 
appropriate geological formations to be targeted and the number and location of the monitoring wells to be 
installed 27, 28, as part of the baseline programme. 

This includes the installation of monitoring boreholes. The drilling of boreholes and installation of monitoring 
wells should be carried out by suitably qualified drilling contractors, in line with best practice29, 30. The 
boreholes should be logged by a qualified geo-environmental specialist and an accurate description recorded 
of: all soil and rock units recorded; water strikes and groundwater levels and; the monitoring well 
construction, including the response zone. The geological units, groundwater levels and the location of the 
response zones within the monitoring borehole completions should be presented on a geological cross-
section drawn at a suitable scale. 

Monitoring wells should be installed in sufficient time prior to groundwater monitoring commencing to allow 
newly constructed monitoring wells to be cleaned and purged to ensure that representative samples of 
groundwater can be obtained.  Baseline groundwater data collection should be carried out before site 
activities commence. Groundwater quality can be affected by seasonal variations and other temporal factors. 
Tidal movements (close to the coast) and precipitation can have significant influence on groundwater levels, 
quality and flow. The baseline data collection programme should be informed by the CSM to ensure that 
temporal variations in groundwater conditions at the site are adequately characterised. 

Methane levels in groundwater are highly unlikely to be affected by seasonal variations. Work on methane 
monitoring in groundwater by the British Geological Survey (BGS) has indicated that seasonal variation in 
natural methane concentrations in most aquifers is not apparent. Their ongoing study to look at temporal 
variation (quarterly sampling) will continue to be developed. Their work has shown that higher naturally 
occurring concentrations tend to exist in older, confined groundwaters. 

6.3 Monitoring & Sampling Approaches 
A site specific baseline groundwater sampling and analysis programme should be developed in line with 
current best practice guidance, desk study, walk-over information and the CSM and should use best available 
techniques (BAT) 31. The specific testing suite should be established following the baseline desk study and 
during the creation of the Preliminary CSM. Particular care should be taken when taking groundwater 

27 Environment Agency (2013) Groundwater Protection: Principals and Practice (GP3), August 2013, Version 1.1 
28 Environment Agency (2011) H1 Annex J – Groundwater, v2.1 December 2011 
29 Environment Agency (2006) Guidance on the design and installation of groundwater quality monitoring points, Science Report SC020093 
30 British Standards Institution (2010) Water Quality – Sampling. Part 22: Guidance on the design and installation of groundwater monitoring 
points, BS ISO 5667-22:2010. 
31 British Standards Institution (2009) Water quality — Sampling Part 11: Guidance on sampling of groundwaters, BS ISO 5667-11:2009 
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samples for dissolved gas analyses and other sensitive chemical parameters (see 7.1). 

Groundwater samples should be taken, stored and transported in line with best practice and submitted to 
UKAS/MCERTS accredited laboratories (where appropriate) for analyses. Laboratories typically will provide 
test results within 10 days of receiving samples. It is important that operators plan their groundwater 
sampling programmes in advance. Operators should complete their CSM sufficiently in advance to ensure 
adequate time to obtain the required samples and allow a baseline to be established. Timings should be 
adequately informed by the Baseline Desk Study. 

It is important to note that groundwater monitoring boreholes can often be developed under planning rights 
set out under the General Permitted Development Order (GPDO). However, in the case of a project or plan 
which is subject to the EIA regulations, the GPDO does not apply and full planning consent may be required 
prior to a groundwater monitoring borehole being drilled. 

6.4 Benchmark with Other Industries 
Groundwater monitoring, sampling and analysis is routinely carried out in support of planning applications 
for landfill, residential, commercial and industrial development to ensure that sites are suitable for the 
proposed use. In addition, the landfill industry has well developed extensive guidance governing the 
permitting and operation of landfills 32. As such best practice guidance is well evolved and available from the 
Environmental Regulator. 

6.5 National Groundwater Studies and Data which can be obtained through the BGS 
The British Geological Survey (BGS) have published the results of their baseline studies on their web site 33. 
For methane, baseline survey summary data and statistics are provided for each of the main potential shale 
gas/oil areas, and where appropriate these are sub-divided for different aquifer types. BGS will continue to 
update their website as results become available. For other baseline data, reports containing summary 
statistics for a wide range of parameters along with their interpretation can be downloaded free of charge34. 
While the BGS data provides useful supporting information, it does not replace the need for site specific data. 

On request, the BGS are also able to provide a report on any baseline data they hold within a specified 
distance of a specific site. 

7. Ground-gasses 

7.1 Characteristics 
Unlike the movement of groundwater, which flows down hydraulic gradient, ground-gases expand and 
contract in response to changes to temperature, atmospheric pressure and fluctuations in groundwater level 
and can therefore flow in any direction through permeable ground. Ground-gases commonly include oxygen 
and nitrogen as well as varying concentrations of carbon dioxide, methane and volatile organic compounds 
(VOCs). The actual ground-gas composition will be determined by both the local geology and land-use 
history. 

Ground-gases can originate from both natural and anthropogenic sources with some gases being generated 
by both. Carbon dioxide and methane can be generated naturally in organic rich soils and sediments (e.g. 
peat, shales and coal), and they may also be generated by the decomposition of organic material deposited 

32Environment Agency (2003) Guidance on Monitoring of Landfill Leachate, Groundwater and Surface Water, LFTGN02.  
33 BGS groundwater data. http://www.bgs.ac.uk/research/groundwater/home.html 
34 www.bgs.ac.uk 
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in artificial made-ground and old unlined landfills. This results in both gases being ubiquitous in the shallow 
sub-surface and therefore present at variable but generally low concentrations. Characterising the site 
specific baseline ground-gas regime is therefore critical. 

Two principal processes are involved in the production of methane in the sub-surface – biogenic and 
thermogenic.  This knowledge can assist with the identification of the source(s) of the gas where it is 
encountered. Biogenic methane originates from the microbiological decomposition of organic material 
which generally takes place at shallow depths (<100 m). Thermogenic methane is produced through 
transformation of materials (rocks) containing organic material subjected to high temperatures and 
pressures over geological time. To reach the required temperature and pressures this gas is formed at great 
depth (many 100s – 1000s metres). Laboratory testing techniques, including isotopic analysis can be used to 
distinguish between thermogenic and biogenic gas. 

7.2 Key Issues 
A desk-study should provide general information on potential ground-gas sources. However, the installation 
of appropriate environmental monitoring wells and a detailed data collection programme backed up with 
sampling and laboratory analysis is the only means of accurately characterising the ground-gas regime at a 
site. 

Baseline ground-gas data collection should be carried out in good time for the required programme to be 
completed before site development commences.  The length and scope of the programme is dependent 
upon the site specific risks as defined by the CSM. 

7.3 Monitoring & Sampling Approaches 
A site specific baseline ground-gas sampling and analysis programme should be developed in line with 
current best practice guidance, desk study and walk-over information and the CSM35. 

Ground-gas monitoring should be undertaken using best available techniques36. 

Ground-gas samples should be sampled, stored and transported in line with best practice and submitted to 
UKAS/MCERTS accredited laboratories (where appropriate) for analyses. It is important that operators plan 
their ground-gas sampling programmes in advance. 

7.4 Benchmark with Other Industries 
Ground-gas sampling and analysis is routinely carried out in support of planning applications for landfill, 
residential, commercial and industrial development to ensure that sites are suitable for the proposed use, 37.  
In addition, the landfill industry has well developed extensive guidance governing the permitting and 
operation of landfills38, best practice guidance is well evolved and available from the Environmental 
Regulator. 

8. Air 

8.1 Characteristics 
The quality of the ambient air is a key influence upon life expectancy.  Poor air quality can cause both long 
and short term health effects, reduce life expectancy and increase health care costs.  Poor air quality can also 

35Environment Agency (2004) Guidance on the management of landfill gas, LFTGN03.  
36 British Standards Institution (2013) Guidance on investigations for ground gas – Permanent gases and Volatile Organic Compounds (VOCs), 
BS 8576:2013. 
37 CIRIA (2007) Assessing risks posed by hazardous ground gases to buildings, C665. 
38 Environment Agency (2004) Guidance on the management of landfill gas, LFTGN03. 
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impact ecosystems and biodiversity39 

A wide variety of pollutants are known to have harmful effects upon human health and the environment.  
These pollutants are generally the products of combustion from space heating, power generation or from 
motor vehicle traffic in the majority of locations.  They can impact not only the immediate vicinity of a source 
but also travel large distances. 

Both acute and chronic exposure to air pollution can lead to serious symptoms and conditions affecting 
human health. The main affects are on the respiratory system; however more serious conditions such as 
heart disease and cancer can develop.  

The Baseline Desk Study and Site Walkover should identify the presence of sensitive receptors and pollution 
sources (e.g. industries, heavily trafficked roads) and Air Quality Management Areas (AQMAs). The complex 
relationships at play need to be appropriately defined within the CSM. 

8.2 Key Issues 
Management and improvement of air quality in the UK focuses upon the major air pollutants; oxides of 
nitrogen (NOx), oxides of sulphur (SOx), particulate matter, lead, benzene and carbon monoxide40.  The 
majority of these pollutants will be of interest at baseline, especially NOx and benzene, as they can form 
ozone (O3) which affects the respiratory system and benzene is a powerful greenhouse gas (GHG).  Emissions 
from onshore petroleum operations, including those from site equipment, vehicle movements, venting and 
flaring, may include some of these pollutants of concern. Therefore, it is important that the pre-existing 
concentrations of these compounds are accurately characterised prior to site operations commencing.  

The Automatic Urban and Rural Network (AURN) 41, maintained and operated for air quality compliance 
monitoring, provides valuable information that may inform the Baseline Desk Study, however, site specific 
monitoring will still be required. 

At locations with existing sources of methane, another powerful GHG, methane surface emissions and 
ambient methane monitoring will be necessary. 

Ambient air quality is complex as potential pollutant concentrations are significantly affected by temporal 
variability. These include seasonal variations and diurnal cycles in meteorological conditions and emission 
patterns and differences between weekday and weekend activity.  Due to these variations short term 
monitoring is unlikely to provide representative data.  In certain circumstance it may be appropriate to obtain 
baseline data over a full seasonal cycle42. However, the length of baseline data collection and location of 
monitoring points is dependent upon the site specific risks and the prevailing wind direction in relation to 
sources of air pollution and potential receptors. Where the prevailing wind direction is a significant factor 
the use of an on-site weather station during the monitoring period should be considered. These factors 
should be identified within the CSM alongside early engagement with the MPA and the environmental 
regulator. Shorter monitoring periods may be appropriate if scientific justification is indicated by a site 
specific risk assessment. 

39 Department for Environment, Food and Rural Affairs (2009) Part IV of the Environment Act 1995, Local Air Quality Management, Policy 
Guidance (PG09), February 2009. 
40 The Air Quality Standards Regulations 2010. (2010 No.1001) 
41 Automatic Urban and Rural Network, http://uk-air.defra.gov.uk/networks/network-info?view=aurn 
42 Department for Environment, Food and Rural Affairs (2009) Part IV of the Environment Act 1995 Environment (Northern Ireland) Order 
2002 Part III, Local Air Quality Management, Technical Guidance LAQM.TG(09), February 2009 
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8.3 Monitoring & Sampling Approaches 
A site specific baseline ambient air quality programme should be developed and carried out in line with 
current best practice guidance, desk study and walk-over information and the CSM. 

Sampling approaches may include omnidirectional, directional, open-path and fixed-point techniques43. In 
addition an appropriate number of sampling locations (both on-site and off-site) need to be selected. 
Monitoring should be undertaken using best available techniques. 

MCERTS certified instruments should be used where possible44. If MCERTS instrumentation cannot be used 
an appropriate alternative method should be adopted. 

Air quality samples should be taken, stored and transported in line with best practice and submitted to 
UKAS/MCERTS accredited laboratories (where appropriate) for analyses. Laboratories typically will provide 
test results within 10 days of receiving samples. Operators should complete their CSM sufficiently in advance 
to ensure adequate time to obtain the required samples and allow an environmental baseline to be 
established. Early engagement with the MPA will enable operators to ascertain the need for air monitoring 
that may form part of planning conditions. Timings should be adequately informed by the Baseline Desk 
Study and through early discussion with the environmental regulator and local authority. 

8.4 Benchmark with Other Industries 
Air pollution has been an important concern within both the UK and the EU for a number of decades. 

Ambient air quality monitoring is routinely carried out in support of planning applications for landfill, 
residential, commercial and industrial development to ensure that sites are suitable for the proposed use. In 
addition Local Authorities are required to continually assess and review air quality within their respective 
areas. As such technical guidance and best practice is well developed and available from the Environmental 
Regulator.  

9. Ecology 

9.1 Characteristics 
A robust ecological baseline for flora and fauna is required prior to undertaking an Ecological Impact 
Assessment (EcIA) or ecological monitoring of the likely effects of a proposed activity.   

Good Practice Guidance relating to the collection of baseline data45 and EcIA46 is published by the Chartered 
Institute of Ecology and Environmental Management (CIEEM).  These guidelines are widely recognised as the 
industry standard.  CIEEM recommends that all baseline data collection is relevant to the aims of the study, 
for instance, the likely ecological effects of a proposed project.  Baseline data collection should aim to identify 
the relevant biotopes, ecological resources and features; e.g. the terrestrial, aquatic and coastal 
environments and species which could be affected by a project. 

EcIA is an objective, transparent, staged and iterative process, which provides a useful framework for 
establishing a baseline and predicting and monitoring ecological change.  The main stages of an EcIA are set-
out below:-   

43 Monitoring and control of fugitive methane from unconventional gas operations, Environment Agency, August 2012. 
44 Environment Agency (2011) Technical Guidance Note (Monitoring) M8. Monitoring of Ambient Air, Version 2. 
45 CIEEM - Sources of Survey Methods (http://www.cieem.net/sources-of-survey-methods-sosm) 
46 Guidelines for Ecological Impact Assessment in the United Kingdom.  Institute of Ecology and Environmental Management (2006).  A 
review of these Guidelines is currently in progress, with updated guidance scheduled for publication in 2015. 
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1. Scoping to establish the likely zone of influence and scope of data collection;  
2. Collection of Baseline data - this stage involves desk study, consultation and field survey to identify 

the ecological resources and features likely to be affected; 
3. Evaluation of ecological resources and the services they provide; 
4. Assessment of predicted impacts, including potential for cumulative impacts; 
5. Identification of avoidance and mitigation measures and proposals for any compensation measures 

required to reduce residual impacts; 
6. Assessment of the significance of residual impacts, based upon the refined project, incorporating 

avoidance, mitigation and/or compensation measures;  
7. Identification of monitoring measures required to evaluate success of mitigation or justify 

assumptions from initial impact assessment; and 
8. A summary of the consequences for decision making for example, compliance with legislation and 

proposals for monitoring the effectiveness of mitigation measures. 

9.2 Key Issues 
An EcIA is informed by the collection of site specific information obtained from desk studies and site survey.  
The first stage of ecological site survey should be an appropriately timed Preliminary Ecological Assessment 
(PEA).  PEA and any follow-on studies should use appropriately qualified and experienced ecologists (MCIEEM 
is seen as the industry benchmark).  

The objective of a PEA is to establish the character/existing conditions of the site in ecological terms (e.g. 
habitat types, areas, management etc.) often with the intention of conducting a preliminary assessment of 
likely impacts of development schemes.  As part of this early stage, scoping surveys for notable and protected 
species or habitats is undertaken and this is used to provide recommendations for further survey work.   

A sufficiently comprehensive baseline is required to evaluate the importance of ecological resources (3 
above) and to use this to assess options for avoiding impacts or, where this is not possible, to develop 
mitigation to reduce impacts (5 above).  This will depend upon the characteristics of the site(s).  For some 
sites, where important ecological features are absent, this can be achieved following the completion of a 
PEA.   For others, where there is potential for impacts to important ecological features additional surveys, 
for target groups or across a wider geographical or temporal scale, may be required.  Where protected 
species are involved there is usually a need to adhere to specific requirements in respect of the timing, 
duration and methods used to collect baseline data.  Collaborative work with other technical disciplines is 
also an important part of ecological assessment to investigate and resolve potential site-based and wider 
cumulative effects on resources arising from changes to air and water quality and those arising from noise, 
vibration and dust deposition.  

9.3 Monitoring and sampling processes 
The design of a programme to establish an ecological baseline should be project-specific.  Ecological 
monitoring is used to determine: 

1. changes in ecological baseline, e.g. due to seasonal effects, that may affect overall ecological value 
of feature or the likelihood of impacts upon it; 

2. (assumptions made during impact prediction process, for instance, where a baseline survey is 
incomplete and a precautionary approach has been taken; and 

3. the success of mitigation measures and how to remedy them should they fail. 

It is vital that monitoring has clear indicators of success or failure, set against a suitable baseline. Monitoring 
needs to have clear and specific aims and objectives that are measurable in the timescales that are required 
by the project.  
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Suitable sources of monitoring procedures include Standing Advice from Natural England 47, CIEEM48, and 
others (e.g. Bat Conservation Trust and Conservation Evidence 49).    

9.4 Benchmark with other industries 
Guidance50, 51 on EcIA has been produced by CIEEM is fully endorsed by all statutory ecological regulators 
and others (e.g. Environment Agency, Institute of Environment Management and Assessment, Wildlife 
Trusts, and Association of Local Government Ecologists) and comparable to other assessment frameworks 
for other technical disciplines.  

10. Naturally Occurring Radioactive Material (NORM) 

10.1 Characteristics 
Naturally Occurring Radioactive Materials (NORM) are ubiquitous throughout the world and are readily 
found in varying concentrations in undisturbed ground and rock formations, the concentrations being 
dependent on the local geology. NORM is therefore present in most extracted materials to a greater or lesser 
extent and in the background environment. 

NORM will consist of several key radionuclides: potassium, uranium, thorium, radium and lead, along with 
other decay products. In the United Kingdom the NORM background concentrations, although measurable, 
are generally low enough that they do not present a significant risk to health. 

10.2 Key Issues 
During the extraction of oil and gas from underground fields, changes in local conditions from the extraction 
point will lead to chemical interactions in the produced fluids which may result in NORM concentrations 
increasing as the fluids are brought to the surface. At the extraction point of the formation, soluble 
radioactive materials may dissolve into the oil, gas and water. These dissolved radioactive materials will 
mainly consist of compounds of radium and lead with the less soluble thorium and uranium generally 
remaining in situ.  As temperatures and pressures change as the fluids come to the surface these soluble 
products may either solidify and precipitate into radioactive scales and powders, or remain as particulates in 
sludge or outgas as gaseous radioactive materials. 

It is for these reasons that operational activity may require an Environmental Permit, from the environmental 
regulator, enabling radioactive substance activities to be carried out- prior to commencing operations which 
may produce NORM contaminated fluids. 

Contamination of the local environment with NORM derived from oil and gas operations may cause an 
increase in pre-existing NORM concentrations in virgin materials such as soils that come into contact with 
operating fluids. The separation of these two components of NORM, pre-existing and enhanced needs to be 
addressed and is particularly important at the assessment stage. The application of best practice in well-
site/well design should be followed to mitigate against cross contamination. 

When an operator wishes to cease oil and gas extraction at a site, the Environment Agency will expect the 
operator to return the site to the same condition that it was in prior to work commencing. There may be a 

47 https://www.gov.uk/protected-species-and-sites-how-to-review-planning-proposals 
48 http://www.cieem.net/sources-of-survey-methods-sosm- 
49 http://www.conservationevidence.com/ 
50 Guidelines for Ecological Impact Assessment in the United Kingdom.  Institute of Ecology and Environmental Management (2006). 
51 Guidelines for Preliminary Ecological Appraisal – Institute of Ecology and Environmental Management (April 2013) 
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requirement to address NORM issues, for example clearing up of any NORM in the local environment that 
was created during the site’s operation. Only once this process has been completed to the satisfaction of the 
environmental regulator will the regulator accept that the operator has discharged its responsibilities and 
allow the operator to surrender their radioactive substances Permit. As part of this process the 
environmental regulator may require documented evidence of the radiological status of the site at the time 
of Permit Surrender. 

Due to the levels of NORM present in native UK soil and the very low levels specified for exemption in UK 
legislation, it can be a difficult and expensive exercise to clearly establish whether a site has been returned 
to its pre-operational condition unless there is environmental baseline data available prior to the 
commencement of any works. 

10.3 Monitoring and sampling processes 
A site specific baseline radionuclide assessment programme may be required. This should be developed and 
carried out in line with current best practice. The scope of the assessment programme will be dependent 
upon the site specific risks as defined by the CSM. Early engagement with the environmental regulator will 
be important in establishing the level of baseline assessment required. 

Where required, the baseline radionuclide assessment should include an assessment of the general levels of 
radiation across a site and the distribution of radioactivity in the surface soils. This should be coupled with 
collection of samples at locations from the site to provide a representative analysis of the specific 
radionuclide distribution and activity levels in the near surface soils. 

Further assessment may also be necessary dependent upon the site and the intended work. The baseline 
radionuclide assessment should be carried out by competent personnel with experience in NORM and 
knowledge of permitting requirements. 

Figure 2.0 - Map Courtesy of Aurora Health Physics Services (www.aurorahp.co.uk) red spots clearly indicate enhanced 
radiation levels associated with radioactive material. Blue represents natural levels. 
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Figure 2.0 above, shows an output of a walkover survey using radiologically sensitive equipment linked to a 
Global Positioning System (GPS), data logger and spectrometry system. The colour coded map acts as a 
record of radiation levels and provides a pre-development radiation ‘signature’ for the site. The specific 
sampling locations chosen will provide the radionuclide fingerprint of the area surveyed. 

10.4 Benchmark with other industries 
The monitoring and clearance of radiologically contaminated land has been undertaken on many sites in the 
UK, usually arising from the redevelopment of brown field sites and the remediation of former Ministry of 
Defence Sites. As such technical guidance and best practice is well developed and available from the 
Environmental Regulator. Early engagement with the environmental regulatory will enable operators to 
obtain the necessary advice. 

11. Seismicity 

Guidelines for Seismicity associated with onshore hydrocarbon activities are provided separately and can be 
obtained from UKOOG. 

12. Conclusions 

The establishment of Environmental Baselines is a staged process, whereby all relevant available site specific 
and historical information is collated in a Baseline Desk Study, this should be evaluated using good scientific 
principles. For consistency this information should be presented as a CSM. An example of a CSM is appended 
as appendix 1. 

Environmental Baseline data collection programmes should be designed early to capture significant spatial 
or temporal variations of key parameters identified by the desk study, this ensures operational interests are 
pro-actively managed in advance. The planned programme and its duration should be discussed and 
reviewed with the environmental regulator and the relevant MPA and implemented in line with best practice 
using best available techniques. All agreed data collection should be completed before commencement of 
any construction activity on site, including site preparation to ensure an environmental baseline is 
established. 

The resulting environmental baseline information provides a robust and transparent position against which 
future changes can be measured. 
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Appendix 3 Glossary 
 

ALARP  As Low as Reasonably Practical 

BAT  Best Available Technique 

BGS  British Geological Survey 

BSOR  Borehole Sites and Operations Regulations 

CIEEM  Chartered Institute of Ecology and Environmental Management 

CSM  Conceptual Site Model 

DECC  Department of Energy and Climate Change 

DEFRA  Department for Environment, Food and Rural Affairs 

EA  Environment Agency 

EcIA  Ecological Impact Assessment 

EIA   Environmental Impact Assessment  

ERA   Environmental Risk Assessment  

GHG  Greenhouse Gas 

GPDO  General Permitted Development Order 

HSE  Health and Safety Executive  

MCERTS  Monitoring Certification Scheme  

MPA  Minerals Planning Authority 

NORM  Naturally Occurring Radioactive Materials 

OUGO  Office of Unconventional Gas and Oil 

PEDL  Petroleum Exploration Development Licence 

UKAS  United Kingdom Accreditation Service 

VOC  Volatile Organic Compound 
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